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was considerably increased when the tube was cooled with liquid air. The spectrum was examined with a Fabry-Perot type interferometer with various plate separations from 5 mm to 29.5 rnm used in conjunction with a spectrograph of the Hilger E& type (glass).
None of the lines mentioned above showed any structure even when they were examined under the high resolution of the 29.5 mm plate separation. The widths of the fringes of the lines X5329 and ) 5357 were determined from measurements on plates taken with the latter separation and were 0.055 cm ' and 0.053 cm ' respectively. In addition the fringes shaded off equally on both sides, while if there were any hyperfine structure as large as 0.055 cm ', an unsymmetrical broadening would be expected since a separation as large as the measured width is well within the practical resolving power of the instrument.
In order to draw any conclusions from the absence of hyperfine structure in these lines and from the measured fringe widths, it is necessary to discuss the size of the expected hyperfine structure. The hyperfine structure separation of an atomic level of quantum number J may be written in the form (1). When it is known that the hyperfine structure may be attributed largely to the 2s electron, the separation factors for the three levels 2s 2p' 4P2~, &~,~may easily be found. ' A(2-, ') =0. 046g(I) cm ' A(1-, ') =0. 056g(I) cm ' A(-', ) =0. 127g(I) cm ' ' Goudsmit, Phys. Rev. 43, 636 {1933) . ' Goudsmit and Bacher, Phys. Rev. 34, 1501 (1929) . In addition, it is assumed that (b) the nuclear spin is the resultant of the spins of the particles4 in the nucleus and that (c) in analogy to the electron the proton has a magnetic moment eh/47r3IIc, one "proton magneton. " The mechanical moment of 1 Xh/2~is accounted for by the proton and the neutmn both having spins' & Xh/2m. and having them oriented in the same direction. It is not possible, however, to get @=0. 2 unless the neutron has its magnetic moment in the opposite direction from its mechanical moment and of a magnitude about one proton magneton. It must be recognized that this conclusion is dependent on hypotheses (a), (b) and (c) and while they seem reasonable at the present moment they are nevertheless speculative. ' Bacher and Condon, Phys. Rev. 41, 683 (1932) .
